(1) Korean Patent Application Laid-Open No. 2001-0058664 "Etching Method of Thin 
Film to Prevent Occurrence of Rough Surface " 

The following is English translation of an extract from the above-identified 

document relevant to the present application. 

The present invention relates to an etching method of a thin film to prevent 
the occurrence of a rough surface. According to the etching method of a thin film of 
the present invention, a thin film is first etched by a reactive dry etching. Then, in 
order to remove a rough surface that is caused on the thin film by being etched by the 
reactive dry etching, the upper surface of a resultant product of etching is further 
etched by physical dry etching. 
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^ av^Afl ^^s] ^ls^ofl cfl^v $oil*\, a***^ >§H8£ ^ 5Ufe ^ 



«V5i*tl ^fi] siacfl sfloW. 7)*$ ^^°H ^ V ^* *W*H *8€* <§^*Rr ^-fr 

I^SI 4£<>q flo^ 3)aJ ^ ^ofl t ^ fl4. tt^AS ^*r3 A^S]^ ^Z^-fr ol 

. aIz^HH o-^V S^ 2 * ^4 <§-« 0 v^ ai^s.a^o1 #*Wn 3-A ^-^H, **l A <M 

^, 7 v ^jl Mvsaj 7l^s] ^d^^l *q = s.*«a* £fe ^-fr ^ ~ s A H-^4. 

j ?4M #i*l 2]*M sMztM^sWM ^*83fe *MHH *MS|fc#*^* ^^)* 

^. ^aiaIz^ tg^-fr ^z^^4# Aj-ofl 71*171 (surface roughness)* -FrlHHr S-alW Sl4. nJ-eW, °l*HWfe 

*W 3** 71^71 **ll« 51^* #2:*H Aj-^sVTfl -S^tf. 



2^5] cH 7 0 ^V #*<M 3*11 7]*$ *A#SLsL 7>^E|^ Alz| 7r i» M-BJ-VM. 7^ x d ^o)l fi]^ 7>^^ o]* 

aiz^7V^^ ^^(lOO)sj 7i^# T^Tfl *a**oi ^^(100)31 ***<^ 
*(l00) *I«<>1 Ai4£)7l nflS-ofl, £ i«q SLAlsM flfe tfol S ^ 71^71 7> «^*r?fl 

-.^^ i^^o,]^ 7H^7l7> ^^(100) AJ-CH1 A_ W V^ ^ ^7j-^o4^ol ^^cfl 

^ HTli '^1* 51* S-S 7l€7l7l- ^a S€ ^4f«Wl00) Aj-ofl BST^ £fe PZT°44 ^-fr^^^l 

5* ^^(100)4 Q*$m*w$ ^^fe **H 7 > ^«r?fl ^. ^^(1 

oo) oi w>\m *\*h*d^ =t^5L mm *<*#n nnm w 

O] °17>€ "11 S3 >H^7l7> ^Jg ^^-oflAi g;g.ol #J*S|<H 7flS)lAlelol ^^fr^l #7^5]^ &^7\ ^Aj^cf. 



£ 2* #a*r3 a o v 7 ) £ loflAi^- D } i3 sue* AV-8-*r*l ^ ^df^(lOO)* ^ sa^Vji si 
o.v4 £ 2<HlAi^ °>^3 3D1^(120)* A>-g-*H ^-#^(100')* *4^*Vfe faAl*Vji flcf. ^£Sfl 71^ 

a) ^'^oflfa Ajei^ t v#^o.a oi^oi3 *^ojtiKiio)ol <§^^<H ?JU. ^^1 *?>*^«Kii0) ^oflfa =#«v^ 

(lOO'H i^slol o,cf. ^5li, ^^^9V(100') Aj-oflfa ^^^(lOO 1 )* *W1*)r7] °>^a 3flld(120 

)°1 ^Ajs|oi fl4. 
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-tii £Al's)^ 504. 3««fl. "r^H 2fl^(120)# AV-g-SH 44^M SHI^M nfl^-oll, S-^«K100')S| ^ 

7fl^-(i30)^ #3 ^ ^-¥-°fl a "3 ^ 7> «H8*}?Q €4. 



^71-2). ^ol *JzW-^3 3flia(120)-§- "l-g-^fe «V-g^ <>l^<i]2|- Af-gSM ^<44-(100')-§- 3fle^*Hr 

o,|- ^({30)0} ^^nV o^af 7fl^(130)2l ^T^HlS X<S ^^717]- tH*r?ll £4. ±14 °}^3. 3fl ^ ( 120) # 

o^g^ ol^^zv ^.^«H1. 71)^(130)21 vfl^-ofl £°1 71^71 7> <3^S|fe ^l? r 4#* £ 1-8- % 

SsH -^44(100)21 *d°i* *d-§-^ ol^^ « C V^^ 4-g-SH 44% v ^ 44 34* ^<H1 S<3 71*] 7)4 
^ ol^-Sl- H^tLS. ^-2}44. SE?h 711^(130)21 ufl^-<Hl 7H^7l7> *^S« o.SM| ^ Sl^r €"^1^^, 

-Mig^ n\ 01^ ^=-44(100) S ^ 71*171 ^ 51^ «-434 ^^^^ 

3. ^44. 

^-rgol olifjLxl- aj-fe 7l#<S] 4*fl 

£ « e V^ol ol^jl^ Sj-fe 7l#*j 4*flfe ±14 «4# -**fl 71^7171- ^H^tt 5J# 44 % V *l^r 7fl^ 44 

44^ * ^Srfe 3J°14- 

t'S2| «! 44 

^7} 7)^ 4*H» ^44 21 4 ^o)l 4# 44 444^*, 4*1 44* 4*^ 4*1 ±14 44°fl 31 44 4±! 
^l^*Vr+. ZLal Cf-g-, MV-g-Aj 4444 4»H1 444 414^ 44 Aj-ofl 4^ £4 7147]* ^7l«l-7l 4*H #21^ 4 
Al-ilZl « o V^0fl «1*H 4"7l 444 44* 3*4^- 4 ±14444. 

a o V 7 1 «Va|o. 3^,-. (Ru) ^. S,^}^ aV°|o^ - 0^4. oq« *cH, ^V 7 ] ^l^-(R u )nV a]:^°V (R uO 2 ), 

SRO(Strontium Ruthenium Oxide)^, BSRO(Barium Strontium Ruthenium Oxide) 13 * £tt °l-i-2l ^^<£ ^ 91 
4. 

AV 7 ) »VoV^ aj-o.^ £-^4 a o V ^°fl 2l#o1 ^AIAIZI-Sl-^ ^-711^ 0 2 7>^7l- ^A^sL Z-W 

Aj. 7 l tiVoV^ #E)2 j Uo VAlo} ^AlAlzt "V^ofl SlsH ^^^V^ #31^ hr7\^7\ ^7\^S. ^7}t}^ ^ 

& 1^1 4€- ^"SV -^^ V «o V ^ °1 ^31 °ll£Bl ^21 ^=^-51 ^"-Sr ^-^^^ll- 0 ! ^1 

7l«- ^-o)l ^^1- ^<y<^-§: ^#^71^ ^«1«- ^^^B} «VS^1 7^ ^ofl 

«^*Vcf 4^- ^V 7 1 sejl- vfl^ ^B^l ^71 ^^^^^ 

rLSlJl V+Al, AJ-7) f^l^o! sflTg Aj-ofl a o V 7 1 *e^l- i#^l7lfe 7fl^» ^Ul^V #^V^5V sfl^^- 

312 AJ- 7 1 7 H^el a^J^ «1.C4-^ ^ Aj- 7 | fr.^^ Ajofl ?ll3llAlEl ^^^--g- i^d^ ^ V5 n V -a- ^ ^ ^ °1 * 

ofl a o V 7 ] £ ^ d ^ evovol 7fl ^ vflcHl a o V 7] n^S] 311S5L 5^^1^^ SI 

AjjAv^oi-^. ^^s>2 tij-g^ ^^l^zl- •S-^^l 2lsM -i-^sm n^. ^ A d€ t^d^ *m-8r >ll7l%^s.^ 
£ ^aj «vovo. «_ VH ^ v\ ]SLB] ^^si ^^'i^ ^-2ltr4. ^-S-, *-S-^ #+\M 7 A "o^-i- ^>-g-«>^ -*7l 

^^^5- ^-Bl*>fe 71^711- X|7]^7l 21^ t el^ « 0 V^ol ^Al^lz^ « 0 V^^- Af-g^ 

al «VS.^ 71^-21 ^d^* ^7VS. "^14^4. °1 7l °1) 7-1 , #71 Ru» 5L«"«- S.^-« HV#3ls>7llfe 

Ru4 Ru0 2 4, SR04 £^ BSR04<a *r ^4- ^^1^, -*7l ?i^^4 H 0 V ^^ 4^^^ 0 2 7^7} 

3L«"4 €-^7l*H1^i --r^Sl^ 5J°1 »l-tf*l*teL, ^o V 7l #el^ *8-4jSl ^14^14 H o V> ^* Ar7>^7> £ 
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oi«j.6fl^fe 42:44 £ 4# 4^7)4 4-^-8- 44% v =r SI 44 ±14444 4t44 

-tU^l* ^MlsfTfl ^44. aeN, £ 444 *)*H-i-£- 43 7 }*1 ^^Efls. >£^€ ^ 4.«4, 442] 44 

7\ °|-2fl°lH tf^Vfe ^^l^ll- 0 )) 444^: 4 *H44444-& 4 €4. -S- 444 ^Hl* £ -g. »Vrgo] 71 

sg-g-3°r *l±j-g- 7}& *HM) £ tf^-a- ji4 444t]] 4^44 2144 *fl : §-444fe 444. £.$<*MM 
#44 43*4 ^lfe 4^ ^s^oj ^^sjcH^l 5|oicf. sl44°114 ^-44 4sfe ^-44 -S-^» 444 

4. £t>", 44 4* % £^ 7] #2] o|cfS}jl 7\A^k 3^ 4?1 44 #4 44 4€- * 3Efe 71^2] 44 

ofl 3? ^ ^?fl^- ^£ 4^, 3 3 4 #4 7M444 =r 4.4- 



^1 1 44°il 

£ 3^. ^Sj-ig, igtgs] ^1 1 ^Ajoil^l n|-s. AlzVHV^^-, o}^ ?] ^ 4^1 >g <g ^4(200). <4£tf| 

£<g^ wl-oV 5.^^ aVDVo] j^aj « o VAlo]l s]^- ^AlAlz]- B 0 V^^. A>-g-s>C^ ^Z^l}. ojH- ^■o) j «V-§-^ o] 

£44(Reactive Ion Etching, °14 'RIE'^J'S 5.^- 7>7l7 0 v^- aV-g-^ ol^zHMagnetic Enhanced Reactive Ion 
Etching, °14 'MERIE 1 )^^^ 4444 44(200)4 4444- 44(200)4 ^e]^44 ^^1^ C F A 7\^ 

+0 t 7\^, CF 2 C1 2 7>^, CF :i C17>>i, SF (i 7h^+Q, 7>^+Cl 2 7}i, Cl 2 7l->i+H 2 7l-i+Q i F (i 7l-i+CCl 1 7V^ SEfc C 2 C 
1F; . 7^+0, Ajzv 7 fA S ol^ffe RIE44 MERIE y o v ^* 4-§-44 44 44(200)4 444 *r 

XJlcf. 44(200)°1 43^- 4444 CF 4 7>i+H 2 7f^, C 2 F 6 7V^, C 3 F 8 7>i JE^r CHF 3 7^+Qj 7>i* 

i}47}^5L °l-g-4^r RIE*^ HLfe MERIE44* 4~8-44 44 44(200)4 444" ^ 5U4. 44(200)4 

^Bl^ ^S)-5V°1 CF 4 7>^+C2 7>>i+H 2 7>^, C 2 F 6 7>>1, C 3 F 8 7l->: £fe CHF :i 7>^* ^2|7}-^S ol^-*}^ 

RIED"^ £fe MERIE«o Vu i* ^71 »^(200)2l <iJ4§ 55)1 «n v 4(200)ol ^ol^-^ol ^ofl 

^ BCls 7>i, BCl-,7>^ + Cl 2 7>i, CC1 4 7l->:+Cl 2 7Vi, CC1 4 7>^+Cl 2 7>>i+BCb 7>i £^ SiCl 4 7>i + Cl 2 7>^» <i] 
z|7}a's ol-g-5>fe RIE^ Sfe MERIE«o v «* ^>-§-*><^ ^(200)2] #-3* ^ 5a^. ^SJ-(200)<>1 31 

•8- =8 ^(refractory)2l ^^Aj-ols^-o] ^^.oflfe C F 4 7>i+Cfe 7>i, NF 3 7>i+H 2 7>i SF 6 7>i+C^ 7>^» 
4lzt7>^S. <>l-8-*|-fe RIE«o Vu J SL^ MERIE u o v, S* -*7l ^(200)2] -&Jz^ ^ slcj-. ^^(200)<>1 

jl-g-^ ^-^o] ^^o))^ CF, 7>^+Q; 7>i, NF 3 7>^+H 2 7l-^ £fe SF 6 71^+Q, 7>^# ±\7-\7}+5L ol-g-s>^ RIB'S- 
« £^ MERIEU-'fl-fr ^7) ^(200)31 5U^. «n v ^(200)ol ^# °HH-ol 7$^] 

BC1-, 7>^+Ar7>^. Cl 2 7>^+0> 7>>i+H 2 7}i, CC1 2 F 2 71-i+Q, 7>>i+Ar7l- : i+He7>^, H 2 7}^, CH 4 7>i+H 2 7\ 
^ EEfe CC1H 2 7}^+H 2 7}^ ^z|7>^S. °l-g-*m RIE^^ SL^r MERIE^* ^V-§-s>^ -*7l «i^(200)2l 
Aizv^i- ^ 5>lcf. »vni-(200)ol °1# °]2}-5V(InP) < ?i ^-f<Hl^ CH 4 7}++K z 7}^, C 2 H (i 7>^+H 2 7}+ S.^ Cl 2 7>i+ 
Ar7>^» -i]^7>iS ol-g-«l-fe RIE*«j SL^ MERIE*^* AV-g-g>a] «+^(200)Sl ^ ^4 

(200)o] =Q}-o! ^Jf^)^ C 2 C1 2 F, 7Vi, Cl 2 7>^ £fe CC1F 3 7>^# °l-g-^-fe RIE U 0 >^ HLfe MERIE^^* ^s>o] 
a 0 v 7 i avo| ( 200)2] 3i<3-g- ^ A o v 7l UJ-*K200)°1 Ru4, RuO 2 ev, SROn BSRO^ Ru# S. 

H^i^ a + 5 i v< ?l ^-f°flfe Cl 2 +0 2 7}^ ^A7\^S. ol-g-Sl-^ RIE u o vu j £fe MERIE^^* ^>-§-*M 4 V 7] 
(200)21 313.8- -i]^ ^ $U^. A o v 7l «44(200)°1 ^^€4, ^elA>ol S ov £ ^ 1-Blu.^m-ol ^^o,)^ CF , 

7>>i, CF, 7>^+02 7>>t, C 2 F (i 7>^ £fe SF 6 7>^» <i]zl-7>iS °l-8-*Vfe RIE«o >u i MERIEU-'g-a- ^-§-*M -*7l 
ev^(200)2] ^i^* ^z]-^ ^ 5U^. A o v 7HlAi^ ^^>2l ^]aA] A]-g-^ ^ #^ev<Hl o]^ ^ ^fe ai 

z]- 7]-^-i- 141*1-551^1-. sH°i, ^-7]o)1a-i i4<gsi: -g-^^h 1 ^ 0 ! ^IS-^l ^>2] ^1^01] A>-g-^ ^ ^O] O]-^ o- i-g-Ol 



^7]Q Z>o| 2]-S1-2j aJ-Alofl o]^ <b] ^] ZV Hj-Mj^- A>^-*H ^^l ^^(200)-§- 7i^^2l-S>7ll £]^, ^4 14*4 # 
^°1] 7l^7l(^Aj %2,)7\ #^3>7fl ^Cf. 2fl44^, A o V 7] RIE^ £fe MERIE«o V ^4 ?i444 U o V ^*, 4 

4 av-i-^4 ^>H1 $4^4°11 4«fl 0]^.4(-£l JL 7J-^- ^^-CHI S^Sfl 7>^^ HV-§-^ <ilZ]-7l-i:» ^"4(200)21 

01 f^t^, 44(200) 4^4 ^44 447>^44 444 4-§-# -i-«|] «]-si-(.200)4 4^* 44471 

-11 §-4 4. 
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afiDil, 4jzj- #o)] £<3 7^71* *)1t1*W &ui ^ev(200)2l -jHM 4# ^ 

*WI si^ **»7V 43 4 1 °fl* ^71 aW200W *5.*l| nflae! dt^si tW^eI sv^-^d^-i- ^<$tf 3-*- 

, ***3«lMfe W ^(200) ^^^1. #**1 u o V ^Hl 2l* W<Q 21 

sH ^ S3 T^H] afs. ?H*IME| tf<S*MI £l£, -R-^^ S3 ^^7)7> -fj-a}- 

€ *W(200) Afoisi 7)13 *\-^*\, *-£*ll "is-al ^l-sl %.^*.)7) 7 ] Si 

7>*7fl £1^. £<S 7l^7l7V J?-g-°lH ^^-©1 7^S|o1 ?fl3jAlelSj ^#17} ^7>*?fl 3^ 1^7} 



Alo) ^-il^Zj- 'g'Sl *l"g-*H 7]^7}7\ -8-^ 91-^(200)21 £31 ^7>3. 4] Z^Tfl «W200) ^fcSl 

£3 7H^7l7l- «i Ve K200) A o V -T-i^2l B£^o1 $44M ^Ajo.^. ***7fl #2:). ^ 

««, S3 7}%7)A t^Si'ei ^(200)sl ^S^ol nflnel^^l-fe 

tf7|*f Z>°1, 1-21 3 <£*121 3*1*!^ ^l AV**|-oJ ^(200) ^7>£ ^Zj-^-O-S.^ S3 ?1€7l7V 7^ 5) 

i^-fr, £ 321 I ^--g-* ^-t]]SH £<M* £ 41- % v £8f^ Jit* «8 ^ ^ 3 °1 4. 



£ 41- #213 «o V *l2] ^1^« 0 Vrf o. « o VAlo)) Sl^. ^AlAlz}- ^-El AlZ^- *-§-^tH xflofl -frig^ 

*efan>ofl Sl «H °l-£-2}-€ 7>^(^-#i % V ^)1 #* £#-2-5. «W200)Sl 7>^H ^3]El^ «> 

iiofl s]sV^ «-V^(200) ^d^2] -§-;*!- #e1^} o S ^^^4. ^e)-^, a o v ^°fl 21^- ^^l^z}- % 

^a|-ofl to «| ^aj^oi 54^ 4 aVs>o|, #e1^1 *S-^J«fl SI* £*1*m *\^ 7 A %^*\ cfl*fl 53 °1 

ojaV^olcl-. *3laj « 0 >^o11 21* ^zl-U-^* ^-§-S><^ ^(200)-§- ^^tt ^^(200)21 ^ v 

e}-(200)2l ^^ofl $<y* o>u)ef, ^(200)21 ^z] u o v *(A)icf 45£ ^^MB)^^ ^^t 0 ! €■ 
Sltf. tq-efAi, l-e]2j « o v^o)i sl^v ^^4iz^ a 0 v^^- aV^-s)-^ a ^ 7l«7l7>'*-fl€ ^(200)2) ^7fS. 

aVtfj-(200) *M *4€ SB >1^7ll *fl7it ^ SlTfl «tf. CfAl ^*fl, 7l^7l7> ^fl7l^O.S.«1, ^ 

^2) as.^-'gol ^^oJH ^-ti-^S- 'dSl-SH ^^-(200)21 ^a^ol oflji^Tfl ^^-Elfe n}-^, ^^^°fl 

>H W(200) -*^| 4^- #^5, v * fl^^^S, £^ Ti^H 21* 7i] ^.^21 <g3El-*^l sfll^^r °AA €4. 



*3la| 21* £^3- ^^-Sr sil^zl- *>t% q**7\£i 2]^oi ^-^^ tg-^oq s]* «}- 

•S^'ulsfl a^l 5J°1 -a*^ 0 ^. n^e^/l. ^(200) ^"21 71^71* ^I7l3>7l ^«flA^ Ar + ^^1^ 
% 7}^sL ^sf^ ifr-Sjsl ^^1^2+ "o^* ^-8-«- ^ S!14. °H1 Ar7>^2f ci 2 7>^1 4lZ|7V^S. A>^- 

*^ #e1^ «8-ii2l a o v ^«r ^-§-*°1 71^711 ^71« ^ sa^. *^1 D - V . ^(200) ^ 3.^ 7]^7}% 

WW 21* #213 H o V ^l 21* ?i 41^21- «J"^o)l AV-g-S)^ AlzV 7 }. i7 > Ar7>i + C1 2 7>AS *^5)^1 

^11 2 ^Aloi] 



£ 51 %-a*<3, u s v ^2l ^ 2 ^ A] 0(6(1 4^. UVDV Al^aj-^ 6. M7juy+EL 3fl^# AV-g-5>o^ av^^. AlZ^sV^l 
^, ^^1 ^£511 7l*ClSAl)sl ^ofl <8^€ ^^2) #^51-, ^^cfl ^5l# *^-^o.S. € *?>*«^'(210) ^ V <H1 
*W200')* ^^*S, ^^(200')-a- n^-s}7) 2l*fl Ai^^a 2flii(220)l «^*cf. ZLSlJl i+^i, *\A°}^3. 
S|«(220)# ^I^V^BS. ol-g-sV^ S^*aj «fHl<q ^aiai^ «J-^# A>-8-S>c^ ^(200*)* ^(20 

0') Wl^l 7fl^(230)l «8^*tK 
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^■7l<4 go] 44(200')-§- 444t1] 34, 7^(230)2] 4* ^ 44£°11 S.^ 7\%7\?\ 4444. S4 >\^)y\ A 
^(230)2} ^ 444°fl 445^ G } £ « e v^^ ^ j ^aHHH 34 4^3 ^-^ ^-114-4. a*. 4 

71 7^(230)* 44 <§447] *1SH A >-§"t *T 443 «H<2} 2#44 4^-g: -g- t^2l 1 ^AHlSl 

344 ^44. ^eU. #?1 44(200')-!- tMJ* 4 44421 ^4 4 443 •§-•!) ^1 44 a>.§.-4 ^ oife 
■±\A7\^S. -g- ^"^21 2)1 1 AH121 ^44 4H44. 



#7) *11 l -tJAHo} t^^<4 p>^V7^ls. -g- 4^21 all 2 4*HH o)-^. «s}4 #44^£ #el3 » 0 vaH) si 4 4##4 
^.g. AV-8-SH 711^(230)21 43 4 «>^-^<Hl -fr«« £4 7^71!- 2)13471 214 ^-§- ^7>S. 4*844. CfAl 
ov^ #Bl3 j a o V/02l 4334 4*i!4 4*84^ 7fl^(230)2) 43 ^ 444°fl 444 £3 T^l* 2)13 44 

3 "A, 43 #33 433 4434 4443 4*33. 4*84-=: 344*o4 34 4^H ^^(220)* 2)134 

3 &4 4eM3 *H8tf 4^ Stt-S. 34 3^3 *I14(220)# 2)134:0. 44 4*g4 °>4. SW^V, ^"71 34 n> 

i3 m)^(22)ol 43#23# 3L44 444 3)143 343fe, 0 2 #4^41- 344^r ofl^^-a- 4*843 444 s|| 
^.g. #33 433 4334 434 4*34^ 33 «V^-2lS>Cl-. S}|444, 34 3^H 3fl€(220)3 444 

3)143 34. 3* 2)1343 &:n. #33 433 3334 434 4*343 33. 43#*13 7)14(230)3 43 4 4 
ei-^cHl 4*33 nfl#34. 

^e)^ #3 ^2j aj-Alo] TjAlAlZ^ ojej. ^ O.S. 711^(230) Ml^l -S- U S V € 7l€7l7> *fl7|Slfe <*H?H 

a ^ Af-§-«- ^ si^ ^l^^^ ^ ^21 7)1 i ^aHI^ ^^.q. ^-<a*l-cl-. 

2)1 3 4) AH 

Oj ^o)l £6lfl^l£9t %^}^ ^ ^^^1 ^ V Aiq-« 0 V^0l ^S^l oflS.^ i7>2^ -7l)3l)AlEl *H£E^o)) 2j 

•§-€ 53 -f* *^2l ^1 3 ^AH]S.Ai ^^^4. *^2) 7% 3 -M^-HHl^fe "LKESfl °ll£Bl 4l^>2l 7fl3)lAlEll- ^ 

?1)°1H^ (concave type)^-S. <8^«l-fe ^^-» *H ^^^1°J:. 3^^ ^(^l^dl, 3ef*^, 

SL 6-g- ^-2:SV^, «V£*11 71^(240) ^-ofl^ &*Hfrel ^ v (250)4 ib^^ ^^(260), Sefl°] ^^(270) ^ Tflol^ ^ 
^•(280)«- ^al«- ^7^13:4 S^^l^El7l- ^^5)<H 514. Tflole ^(280)4 «t£^l 7)^(240) ^0)0,1^ ^ols aj. 
3}-^-(290)ol Tfl^slol SlJL, Tflole ^^-(280) ^ TflolB ^^"(290)21 ^2ll°H (300)7} *%^$o] ojc} 

. #714 2£ ^afo] ^ A o^ ^-£^1 71^(240)2) A o V^.o)] MV^^l nflS.Bl dl7>Sl ?fl3l|AlEll. o] ^ 

€4. 



ojx-l, ^^-1^4(310)* U J"£^1 71^(240)21 ^^oll ^a^v ^, «V£^1 71^(240) #<H1 *§^€ ^"y^^, ofl 

?ic)l i£i <^^(260)# ii#A]7l^ s@j^( 3 20)* #71 ^?J^<a4(310) ^fl<Hl ^^«}-4. #7l ^?_V^<a4(310)^ 

BPSG(BoroPhosphoSilicate Glass)4, BSG(BoroSilicate Glass)4, PSG(PhosphoSilicate Glass)4, TEOS(T 
etraEthlyOrthoSilicate Glass) 4, S.^ TOES 4 Sfe PE(Plasma Enhanced) -TE0S4 < a 5i4. 4^-, #7l 

-^Sj*(320)°)l D fl^*H ^i^l 7^(240) #2) iiLi ^^(260)* ^«!4^ #£^(330) 

# ^ A o^4. #7l S.^ 1-4^(330)^ £^§^1 ^^^Bls_o5. - oicf. 



^I^sHa^ ^^v^<a4(3io) #°fl #^#44(340)^- ^^sU, 4^1 44^^* **H #^444(340) vflofl 7 fl^ 
(350)1- ^^o^4. # = 444(340)* BPSG4. BSG4. PSG4, TEOS4, SL^r TE0S4 H-fe PE-TE0S4 < a 9X 
4. riel^i 4Ai, 47I 7fl^-(350) ^^-<^1 ?113I1^1e1 4-¥-^^-# ^#47l 4-¥-^^-§- 

is}%. £^4(360, ol4 '*>■¥■ £44')-§- 7^(350)21 ^ 44^4 -§-^.444(340)21 #ofl ^#44 

. 4Y- £?i4(360)* ^44, ^-4 44#4. ^4 ^4*4 £^ °1§2| ^44^s *g^4 4 44. 44 ^44* 
Pt4. Ir4, Ru4. Rh4, 0s4, W4 £^ Pd4H 4 SI4. 44 ^4 44#4€- RuO ■, 4. IrOv 4. (Ca, Sr)RuO 4 
£fe LaSrCoO.,4^ 4 44. #7l ^-4 ^4#44 WN4 ^ TiN4"S 4 44- 



^-7)144 42001-0058664 



a o v 7 )<4 Qo) *J-V 5i#4(360)£ 4°<f# 1^4 *c 5U*14, 44 i*d4(360)-8: Ru4. RuO 2 4, SR04 
21^ BSR044 Ru^-fr 5.44 £34-2-3. *§44^ 4U-344. ^ 4-§-4 

^ e s-o] ^^o] $qs.7\ 44^H 444 4:e*H °fls-^ ^sfl^^i 42.43 0 1 444^ 514. °H1 

44 7l#sj 444 aj^ev o)l- S) ^n-g nH*W -fr^^S- 34°!]^, 44-& 4»i4 
71 o^*l 5)534. 444. 444 3L^ ^44°fl 4^ «ll Ml 4 4*l a fl °l-tf4 -ft-^-fr* 7>4£ BST4 

PLZT4 Efe PZT44 4£ *4*d*il4 434-2-5. 44* «al SU4. 



asdcll, :a-fHi*fl4 Slfe 7j-°-;j)*)]4£ 4440.5. 444 34°ll^ 7)1*11*1321 4444"4 4-*f*,4- 0 -5 a} 

^ ^ 51 fe #^°}-ol ^^i-dl, ZL 0]4ffe ^-Cf. ^43 O.S 45E.31 °)1-2.S} ^42] -7fl 3)1 A) EH- U^fe * 

*<H 4<H4 ^44*11 4 Sfe J9-fr«Jl^£.S. fflsfMtH 444-fr WW 4*fl4^r 4444 4°)1 JL-fr^M] 

oV g:- 7 0 V^-^^]oV^ *V± §fl7l«fl^ 4^4 143 ^"Til-i- 4*847)1 €4. n^tl. -*7l -711SBA1E1 4^4 

^4fe f-^-g: o-ofl ol-ELH ?flS(lAlEl 444-°-5. ^43 444 *Q 4 44 4 *fl 44 "444711 €4. ^1* 

^o] 7WAI&1 4^444 #e)4^4°.3. <g<ti44l 34 ?HSIM3 434.2.3. *44te BST^ S^r PZT44 ?B 
HA a] EH 4*142] ^443414 ^^Ajejaov^ £_g.,g. ^ 3 o}u]e}, a 0 v 7 ] 4^4 <g^^ "47H14 444*1 € 

4. 3 44, 5^444 44347}- 4447l| 51JL, ?WAlEl 4443 44«R3 SL4 <t434 44-§T°l 4^47)1 4 
4- 



nfreM. ^e<Hlfe 44 34^°1 # *4 <+*7> ^4al S^^Sl 7>^H, -fr^ 

o%o. 5 '^Aj£]^ ji-o ^sflo| £ ^ 7<HHi*HB}-4s] ^r-S-^ol 2}-^ Pt, Ru, Ir S.^ ol*^ av^^. - 7 fl ^ a] k\ s\ 
3S. «l-8-«VBl^ <a^7> Al^Slol SI4. 3^*fl. Pr 7flsfl^l^ ^^^2] *V £ 

AlAlzJ-ol -g-ols>^ 0^4. o)o| HVSVoj, R U £fe RuO R U 7> 3LW 0 2 +C1 2 » ^^7^5. A>-§-5>^ 

^A1A14 ^^}*V7fl & fl^o] %[^Ru0 4 S. -§-°ls}7fl ^€-S]7l nfl-g-ofl, 7fl 31)) a] E^ fi] -§- 

°147ll ^^8^ ^ Si 7)1 £t}. 4eH, Aj- 7 )s). 4-^. o]-e-o))Ai ^ ^.xgofl ^ 3 ^Alcflo)) 5i^7.1^ sV^- £^^(360 
Ru7 ). £^a^ «vo^o. s %^ifc= %<>] «>#3l «V4. **■■¥- £^^(360)01 Ru^-#* 5L«"«- £^ 

ttVoVnVo.s. ^-^^^1' ^^4fe ^-Sr §&°14. 



%7\$t *ol ^ £?i(360)^-& ^^t!-4#o)l^ sHf- £^^(360)ol 7B^(350)1- xtfl ^*>^, 7fl^(350)2l 

ifljfS. al>Hl^€ 51^av^bV(3 70 )^. igAj^-cJ-. Aj-71 ^Ag-a-^(370)^r BPSG^, BSG^. PSG^. TEOS^, T 
E0S o^ E ^ PE-TEOS^S. ^^% v t 1 5U4. °fl* S'H, S?'*H^€ ^^^^(370)* ^^*>7| ^SflA-)^ uj^j, 7 fl 
^(350)* °11^*>^ s^-a-S^-fr a J-£^l 71^(240)21 ^^ofl *."* 1 8-^ ^ z , v ^-^°l -f'r* 

^t}<^ 5)^a>^b|o| ^i^^- #^^(340)21 >a-^-a^4 o.s ^-^tb sfl'fia BiA-fl^A}?}^ ^4. 3 

BOECBuffered Oxide Etchant)-g-°-^-i- a)-§-^ ^ oi^. 



£ 621 n Sh^fl SAltb £ 7% t^*^, 7fl^(350)2] vfl^-S 3l^l^€ 51^^^(370)2] ^oflfe 

#^°1 ^^€4. 711^(350)2) ifl^-S. 21^1^3 31a3aV^.d ) -(370)21 ^^°] ^^S|^. 

*<HH «3--^<Hl 2]^- ^aiai^- uvrt^ AV-§-4ol #SAj-s).nv ( 34 0) Aj-sl 4-^ £?14(360)* Wit ^^14^ 

41- ^°ll -S-^fe 3.^ 71^7121 ^s-f aj^.a]^14. °H1 c)l«ll A ife oW^i ^M1*Vt11 ^^4 7 ls. Sb4. 

£ 8# %^4^. «V£>H1 °ll£el i7f2] ^-its. 7fl3flAiE]2l 4^-^i^-# -S-3471 €-=^^(340) -**fl ^ 

^€ 44 £^^(360)* 7fl7]4fe ^1^4711 sl^t-)), o] on tf*8<1 4* 44 ^44^ °1 ^-8-34. 

0)7-1. 1-2.^44(340) 4°i) ^ A ^3 44 £^4(360)* 44^1 44^1 ^14 ?i^44 4^* 4-§-4^ ^7144. 4 
71 4-f £a)4(360)°1 Ru4, RuO , 4, SR04 £^ BSR044 Ru» i44 *^4°J ^4°il^ Ci 2 7V^+o 2 7l- 
i| aizI^s. ol-g-4^ RIE4^ MERIE4 « ■= 4-§-4<^ # = 444(340) 4°il 44 s?14(360)* 

*i7i4^5a4. 



-7 - 



^-2001-0058664 



ZL^ti »JJ-*H 2)4 4±144 4**H #2=444(340) tfofl ^Aj-g afrJf. £44(360)* *14* n)| 

<Hli 7114(350)4 vfl^-S. 5H^4 51^**^(370) 4 * = 4*4(340)£ 444*14°-.sL 4*44. 44-* 
aVAi'ofl s]$ 444^<Hl 2l*H *2.**4(340) 44 4-^ £.44(360)°1 *11444 *fl£-°ll, 7fl?-(350)4 ifl-fS. 

*=§€ £44(360)^ si^-s ^#4 ^-€-^1^ s-V €4. sv*4 4^°n 4* 

4444 »^s\ A>-g-<Hi4 *44£r £4 444 44§4 °H44#* * t^ 2 ! *>1 1 ^ A HHH ^* * 



^s* *H**4(340) 44 44 £.44(360)°ll til* a144*<HH 44^44^5- 4^4fe 44^4 sH*44 

(370)21 4*1* #4*1 4** £ 7* *s4°i °m * sa4. ^H*), 4<34 *4 

^^<H1 45.4 4^4 5)^4*4(370) 4°ll 34^ n Hl #4*. 4-^ £-44(360) 4°11 X4 4 444 

3^ ^%A}-7}^ 444534. 451* *** 4*4 tf*H-3« 4 S-4 o] 3.0 £ ^QV^V 

- 014. 2fl444, 443 44<>)1 Si* 44^4^^ 44 ^* ^ &44 St^M 444 4 44 4"¥-i£4 
S^S.*^ tcj.s.7] nH^-olcf. ^, -§-i=4£|-4(340) 44 *-¥- S.*4(360)* 4*4 44°fl 4* 4444.44* 4 
.g-sH *H4*Hs 47l]«l)4£r, s)a])444(370) « *2.**4(340)ol 44444^l =K a4H|, ol 

4 4 -34 44 §4 2)^**4(370) *«Hlfe 4*11* S4<>1 3444 sa«H. ^ ^ 444^r £■* 

4(360)4 ^5-3 SfS7|7l 44^€ sl^*3-^(370)2l £*3.*|* 4=-7l] 4tt 4°)4. 14, 4*11^ 

4 4^4*4(370) #ofl $4$ v]s.]) §^ol, 44°H 21* 4±)<^ V M o V, £* A>^-*V^ S ^ 44*.C£ *£4 

^ S* 71^7121 45i# 4* AjS)-Al-7l7ll 51^ 3°lt}. <>H ^Hl-, §V-¥- H^^ V (360) ^Ml 7l^7l* ^1 7l 

i*) ^•efl'Hl^ ^^7l7> *-¥- £^el-(360) *°fl 7fl3flAlEl -ff^-i- ^^*7fl sl^, ^flaflAlEl -H-^av 

aj. £^sl-(360) A)-ol2l 7)]^ s.^ol cl^- <a^-£)ol ^sflAlEl cl^- ^Al^Tfl m ^°14. -sl- 

Jf £^d^(360) ^1 ^^ol d^- 37fl tfl^Elfe ^Jol4. 



£ 9« #S*^, £^^(360) a^ 71^711- ^l]7l5l-7l #ei^ a o VAlol ?H*izi- ^> 

5 ^r^*4-(2l-*a *^)- ^ e ^. *2-*fl 71^(240)21 ^^o] 21<>1 7fl^-(350) MlS. ^-'g^ £^5l"( 

360) ^21 71^7171- ^171^ Cf. ol^^.S^ 7l^7l7>#Blaj ^ °ll 2) t.V ?i ^1 ^ A ^ =S °fl 2l *M ^7lElfeDll7> 

q^o. ^ ^V^o^ ^,1 j -gAHl- ^^S>^A-1 ^l«T>7ll 7lHtV «V 5I^°1, #5121 «>^2l ^\%^ 
CTI^ A1Z|7>^£ ^- ^^21 ^] 1 ^AHIS. ^^s^Ai 7 flAl^- UV 014. 



£ 10* ^^-S*^, ^-71'^ ^-°1 # = *s>5l-(340) ^-21 *1-^- £^sl-(360)* ^171* cl-S-, 7fl^-(350) vfl2l el^^^ 
S)^*S}-5l-(S. 921 370 *30* *?i^l 5*1171*4-.. ^» 711^(350) M12) el^l>i^ £] ^ a].^^ gsl 370 *2: 

)2l i^n^t **-§- OJ l £^ BOE-§-°4* <H1*SS. AV-g-«>fe ^^1^14 ^r^!4^ ^1^% V 

^7)4 ^-ol e|4^^ S)AgAVs|.^.( £ 901 370 ^-S)* ^l7l«- 4*, 7lR(350) ^<Hl *^€ 4^- £314(360) *°ll 
711511A1E1 ^-^4(380)* ^^*4. #71 ?flBflAlEl -^^4(380)€: TiO 2 4. Ta 2 0 5 4 Al 2 0 :f 4, BaTi0 3 4, SrTiO 
,4 BUTi-iO^ 4, PbTi0.i4, 510,4, SiN4, (Ba, Sr)TiO 3 (Pb, La)(Zr.Ti)0 3 4, Pb(Zr, Ti)0 3 4, SrBi 2 T 
av0,4 £fe °ll-4 2:*4.^ ^ S14. -7H3flAi4 -B-^14(380)-ar -fAj-^oj 4^^^ ^^ % v ^ oi^c], ? fl3)iAi4 ^ 
4(380)* ^Aj§v4 ^^11^4 444 Aj-7HiA-j ^-^4 ?fls))Ai4 *^4(380)^.s. 41* #^21 #f r oii 

44^ 44*}4. <4« #4, -7fl3«Al4 *^(380)4* BST4 £^ PZT4^s #^(Sol-gel)44 
1- AV-§-sl-4 44. 01*13, ^- 4^^! 4=. 44 444*gei 4 3 ^ahhia^, 4«. £^4(360) 4°fl * 

44SJ4 S4 7H^7ll- ^-^4 ^171* ^ 71121144 -fi-^4* ^44^1 nfl*oil 4Y- 5.44(360)4 -71)2114 61 444 
A> oi4 ^i44Aj <g4£-*fl# «fl^%v - o,^) ^q. 44A-1, ^. 44^1 4= 44 4444«4 444 711^44 tEfs) 
4*84711 44, 7114^-4 1*°11 4^ ?M^4 ¥*444 ^7>i- 44* 4 4t1| 44. 

*€ -7Ma)ei 444(380)* 34* 4^°llTr 4^^-44 4 600°C tfl4 900°C AV44 -grS.°ll4 14^*-^^* 
45. 44. nel4, a 0 V71 -gA-leli- 2144 7113)144 444(380H s4*H4 -711211444 4 4-8-^4 *44°1, ?W 
444 ^44^- «r^°l 44^^. 
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Qo] -7fl3l)A|El -8-^(380)* ^ W 4-8-. *H*M3 -fr*l«K380)* £fe -tfY H3*K390)* «LKE.sfl 7)3fr( 

£^^(390)^8- 5*«h ^ ^SJ-l- 5 * 3Efe oltfs] ^ 514. #7] ^SJvfr Pt^, 

Irs,\ Ru«h Rh^. W«h Os^ 3^r Pd^« Xl^.^l ^ Ru02^, Ir02*]-, (Ca, Sr)Ru03*l £^ 

LaSrCo035, v< a *r SH=K ^7] 9*r WN^ TiN^ *r 7H3M3 -^?i^(380) #<H] 

£^^(390)ol ^ae) ?fl3llAlEj7> ^£t}. 

7>^-SV^. 



4=- Hj-oV A)z]-uV^ol aVS^l "HS-el 4l4°l 7fl3flAlEl ^olj 3-§-S) 3-2-°l|^, ^ 

.OV ^6\\ g_T£ 7^7]?} 5J^r «<M-t ^ SI 7) nfl^-ofl, s}.*L ^A]^ ^H^ ?i|£-g- nflU^ 

oVS-o) § - olcf. ^ 14, ii = -g-iM ?*<HH fflaa^lEl SHf^ >y-<Hl -frt^l 7}z}7]o\] 9)® 7^ <g^- 



(57) '?m 

^ t*o V 1. 

#<?H) 2] *H a^^t £31; « 

2. 

^1 1 ^^l 5i^^, 

avovo. aV£S)] ullaal ^421 ^H-^-el ^°H*1 «^5)fe s^^^-§- «l-«h«>lJi. 

^-71 «V-g-^ ^^*14 > «-^< : Hl 2)*}-ol ^Ztsl-^ <a-7fl ^ofl, 

^*Hr ^711; 

(b) ^71 ^o)l i^d^ ^fl^ ^"71 1-^1- #e^# iH^Tr ^1; 

(c) ^71 ^?V^<aal- ^ ^7] H^i^ i^#^7lfe t 1 ^^ #^^4 3fl€^ ^^sffe ^7fl; 

(d) ^-71 711^21 ^3 >a-7l sfl^l ^"<H1 ^flsflAlEl sl-^-^i^-i- ^-8- ^^*V^ ti-Tfl; ^ 

(e) -#71 ^sl 0 ) 7fl^- x$o\] <#7] #^44 b)1^2) ^i^4 ^zm°.sL -S-°a*V Sill el^li:^ s) 
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3. 



/.v 7 | avov o. s ^|-( Ru) nv JjMI^ ^SKMRuO 2 )° v . SR0( Strontium Ruthenium Oxide)^, BSRO(Barium Stron 
tium Ruthenium Oxide)** SLfc Stfsttl 2* MAS *Hr 4 W3. 

St 1 * 5. 
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5L r S 4 
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